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ABSTRACT 

The proposed research vill thoroughly docaient the 
experiences of a siall number of rlfth grade children in an 
elementary scheol coaputer lat^oratory using LOGO, an advanced 
cOiputer^language designed for children. This docuaex^^atJ-on of a LOGO 
learning elpeltlence vlll offer specific information about the use of 
current advanced educational technology In an elementary school 
cl^ss room ,^ pinpqlnt the skills and knowledge acquired by the/ 
stoldents, and provide evidence about possible transfer of 
leariQlng into lo're general cognitive skills snch as problem solving. 
The information and the methodologies tested vill point oat 
possibilities for large scale verification of the observed gains, as 
veil as provide the basis for practical Curriculum development, ^he 
information provided v^ll also help fori a basis ^r. the decisions to 
be made by educators throughout the counti^y ^n^^hPiiext f6v years 
concerning the use of computational technology in public sciflbl 
classrooms. (Author/LLS) v 



* Reproductions supplied by EDBS are the best that can be made ^ * 
« from the original document. ^ * 
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Abstract 



This research w^l thoroughly document the experiences of a small 
number of 5th grade children in an elementary school computer | 
laboratory, usirig LOGQv an advanced computer language designed. 
for ;:hildren. Four groups of'folir children will be taugh-t a 10- 
week LOGO course. Detailed anecdotal' records wil\ be kept, and* 
observers will note the'dj^velopment *of the childrerv*s computer 
prograrmiing skill's, and thfe acquisition iof knowledge in the areas 
of mathematics, science, and language, and of cognitive strategies 
and attitudinal changes which transfer beyond the specific subject 
matter studied. 
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:ientist 



A collaborative team, including MIT research scientfsts, a public 
schdol teacher and curriculow developer, and consultants, in science 
curriculum evaluation froraf Education Development Center, will 
conduct the research. A nnal report will^ be prepared by the 
project staff, summarizing the experiences' of each about the. success 
of .the LOGO classr<>om experience In helping children acquire skills 
and knowledge in the target areas. Th^ success of the assessment 
methQ^dology will be discuised and strategies suggested for a large 
scale evaluation to be conducted in the future. 
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PROPOSAL SuniARY, 

• • • 

This ^opoMl attenpts to >0ko a further step In aaking tha MorK of tha 
f1. I.T. LOGO Group, and olhar reeaarchart In LOCO* aval labia for 
I npf attentat I on Inraallatic school eettlnga, Tha proposed documentation of 
a LOGO learning gfcperlence mIII offer specific Information about the use of 

;preeentlu advanced edJJcatlohal technology In ah el eaentary ,achool 
claasrooa. It ulll pinpoint the ski Us and Knowledge acquired by the 
etudents, and provide evidence about the posslbte transfar of learning into 
•ore ganaral cognitive skills such as problaa-solvlng. The Inforaatlbn and 
tha aathodologles tested u^l I point out posslbiH^ies for large-scale 
verification of the observfed gains, as-'usl! as provide the bas!^ for 
practical currlculua davelopaent. The information provided will ^leo help 
form a baale/for tr^ decisions to be aade by educatora throughout tha 

•country , In the noKt. f»u gears concerning the uee of 'Co«put«"t lonel 
technplogu in public school classrooes. 




The reeeercW plan calle for the .Installation of a smII co^Kiter lat>oratory 
In the LlncO'lrT^hool, an eleeentary school In BrooKI In^^^Jflassachu^t t». 
The laboratory Mill consist of four self-standing coi^juter systees;, eeeh 
ue(ng a DEC LSl-U processor, and Including graph Ice, mjslc and hard copy 
V capabH ltlep. (The LOGO sgt/ee prepared for 1 1 . can be run on any POP-11 

V , " ; * , 

coaputer currently In use in schools.)* , ^ 

The Mtn »tudu Mill focue on a detailed docuiwntatlon of four^oupe of 

c 
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fj^ chlM^en each, ulth.each gro^Jp .pfHlIno 4-5 hours pe^ .ueeK for ten 
u«K. In the computer la*,oratory; receiving Instruction In LOGO • 
proflra-lng. In addition there mI I I be other . cj aeeee a(.d Informal 
-coa^Hiter club" actlvUlea, but . th« ohj«-v«t\on of these actJvltl«» 
less intensive and less sgste«atlc« . . . 

The children «1 1 1 be Instructed in the baei^s of the LOGO^ language, and the 
bulK of their time uill be spent on IndivfdualVy chosen projects in uhich 
the children hUve the opportunity to apply trtilr programming ekllls in the 
•reaa of geometry, computer .graph lea, design., computer 'anrmatlon. mus.t. 
game, and quiz programs, etc.. In addition to IndWIduaMy chosen, 
'projects, the children ulll also be expowd to specific •mini-unjts 
eexeral of the above areas. ^ 
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The -am thur.t of th% research ulH be to thproughl/document the .ejected 
16<:hlldr.h.' learning a. they part Iclpati In th^ ^LOGO experience. The 
••an. fqr docum.ntlng thS l.arning ulll be as follous, anecdotal records 
pf the uork of each child kept by the tocher and observer each da^yi 
Charts shouln^ tt,e progress of each child In carta la pre-def In.d skills in 
the areas of co.pyt^r programming, mathematlc, an0 language arts, 
specially designed as.ssi«.nt actlvltl.i uH 1 be used td observe the 
Chi Idrens' progress in cognitive areas sudh as problem-solving, Intervleus 
ulll be devised to measure the ch I Idrens' Improvement In at^.tudes. touard 
thmmaelve. a. learner, and toward, th. ua. of computere.m 



Arthough'a statistical analysli will not be attaaptedt^ a final report ul 11 
pubilehed sDmarlzing the findings, and providing a brief descrlptTon of 
\hm overall uorK of* each child* The research teae will be a collaborative 
group Including! 
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latBackground of th« H.I.T. LOGO Group The coat of coaputer pouer is 
divided bu ten every flye or eU years. This ■eane'that you uill bring 

tlaee as »uch computer pouer for a given Inveetlront In 1988 as you could 
have bought for ten tiaee that Inveetaent In 1968. The LOGO'project has 
been dedicated since Its very eaall beginnings In 19G8 t(^ developing the 

r 

technological -Infrastructure and the conceptual fraaework for the kinds of 
educational uses of the coeputer which ue expected (and still expect) to 
becoMe Midely'used .in the nineteen eighties. Researchers uho are npt 
fAwlliar Mith thIs.Hork can obtain soae Insight Into iT by reading the 
appended paper "Uses of Technology to Enhance Education". The LOGO 
tradition diverged f?o« other trends in the develop«ent of computer uses 
for education through bur belief that people HlH'do very different things 
w'ith ineMpenel vi^- pouerful coaputers ttfen they Mere doing with the more 
eKpensivB lees pouerful computers. Indeed the neu uses mIII not even be 
continuous Hi th the o)d. They mIH use di fferenf computer languages, 
engage different subject matters, etc.. . Such^a perspective led. to a 
etrategy of reeoarch in a someuhat ra^^efierd laboratory atmosphere uhere ue 
had little Interaction with people uho were .a4 ready Holkingwith computers 
In schools. In*o*jr itoljiion'ue developed aathode and machines which 
eeemed at the time outragebualy qost-lneffective. 

* ( * - ' 

Two salient trends are now changing the relation of cost-effect I venees. 



, Uie first is ^the grouing critis In the echools involving lose of 
ef fectlveneee \jr\ reJatlon both to the learning of baeic ekilla and to tha 
dayelopMnt Of'eoclal trust and confidence. The second le techno I og^Hhic4i 
ehpMs i teal f' already as the falling cost of coaputer power* and uiJI In ,the^ 
future take the form of irr Inexorable moveaent 'touar^fe aase diffuelon of 
pereonai coMputare on 9 ecale uhlch may catch up^ ulth thdt o^ televlelon 

eefs Ml thin a decade. Those two trends tranefora ^he p^oducts of our wor^ 

■» 

froa the status of "Ivory tower toys" to that of usable lnetru»ante whoee 

♦ *" 

cost-effect ivenees Is alraady acceptable and ul I I increase rapidly in the 
next feu years. It Is obviously tlae for us to emerge from our sheltered 
anvTronment. Concretely this means that ms have to dewonstrate to a 
general I u sceptical uorld that our computer based learning environment can 
be operated Irf an ordinary school setting by teachere Mho ate not computer 
ecientlets and that the students gain somsthlng valuable and uhlqu^ from 
th?e experience . 

Our attempts to do this have produced some "grouing pains*. The uorst of 
these uas felt In a rsjactlon by the N.&.F. of a recent pr^osal. Uhen ue 
wrote the peper "Uses of Technology to Enhance Education" and presented l.t 
to the N.S.F. In 1973 as a proposal to develop techno log I ea>, theoretical 
Ideas and computer systems, ue could 44rite ulth ease* conf I dence and 
maetery about an area of uorK in uhlch ue had long experience. Thie 
accounted for the succees of the proposal i^jlch ua^ reflected not only by 
the award of a gr^t of tl,168,606 but, even more encouragingly, * by the 
thoueande of ^requeets ^e have received for ^opiee of ^he document. - 
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At though not published In • ."journal- It has' becoMe quite irt/uent 
Jnternationally. In 1376 ue presented a neu proposal to operate an 
expeotiantal class In Hhlch the tachnologles. Ideas and sgstens developed 
••rllar could t^e tested.., Thla propoaal had a «ore nixed reception. The 
raviauers agreed (alaost iinan I pfua I g) that our uork uas Innovative and 
l«portant and that ue uere far ahead of anyone else in developing the uses 
of computers in elementary education. However they noted uith concern a 
number of .wieaKneases. For exaapla. ua had little experience in uorKing 
H I th schools, ue seeaed to have paid insufficient attention to teacher 
training, our concept of "teaching aaterials" uas very different fro* uhat 
a teacher in a school uould axpacti the organization of our laboratory had 
a looseness uhich uas apprbpriate for pure research but not uel I adapted to 
an operational project such as running a school or preparing materials for 
general disseai nation) *tB are vague about evaluation; etcl . In short, 
Hhile'the revieuers liked the project, they expressed doubts about uhether 
we had deaonstrated ability to carry it through. y 



In the prsaent proposal aany of these uaaknesses are renediad. This 
proposal is norm modest both in scale and in ambition, but its goals are 
correspondingly more clearly defined and more clearly related to the more 
practical problem of building credibility amongst sdhool educators. 

The charges are not merely on the level of uords and plans. The neu 
propoaal embodies the results of a critical further six months of life of 
oar project during uhich time attention has baan focussed on developing -an 
approach to teacher training and to the methodology o,f deecriptiiTn and 
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reporting of what actually happens when children work In our cdmpuler .based 
learning envlronmente. During thie period ue aleo laid the foundatlone foo^ 
working relet ionshipe with Xim school systefis (the Brookline Schoole in 
which we propose to do the work described below and the YOrktown He/ighte 
B.O.D.E.S. where a LOGO project for emotionally disturbed children is now 
being operated by a teacher trained by ue aMI.I.T.) Ue have also begun tg 
explore the pqs^blllty of a partnership with an external organization 
tE.D.C.) experienced in developing educational aate^fa4s (see appended 
lettere of intent of cooperation from Brookline Schoole and E.D.C.). 
Finally, under the heading of listing changes In our group we mention that 
the form.'of ^ie new propoeal, the way our reeearch intereete have 
developed and the emergence of these relationships owe a great deal to . two 
relatively new members of our group. These are Bob Lawler'and Dan Uatt. 
Both members are' dedicated to the problems of Improving teaching and of 
underetandl^g and describing what actually happens in. teaching and In 
learning. Both are mature pereons who join^ us at tt. I.T. after a long 
period of professional Involvsment In the 'real wprW" (ol computere and of 
echoolo reepect i vely. ) 

(B) Uhrat A Kid Learns Uhen He Learne LOGO . 
Ua use the word LOGO hers to refer not only to a particular programming 
language but *to a general approach-to education which has grciUn around It. 
One of the principles of this approach Is that ua never teach ••programming" 
as such! It le alMi^yo learned (as is a chlld^s first rihtural language) aa 
an Integral part of other activities uhlch ars perceived by the student ae 
worthwhile in thamselvee.* In the caee of the work we propose hare, this 

11. 



activity it fnltlally In thU araa of computer graphics. Ue have found 
through Informal experljienti that> eoie or other form of this activity 
proves attractive to the vast. majorl ty of, children tand adulte> Including 
those whose previous record of /scholastic non-performance ubi^ suggest 
that no such Intel lectualized activity would "grato" them* So the children 
conceptualize their initial act I vl tl4|e ,as drawing with the computer, 
teaching the ctfCiputer to' draw, etc.* But thie activity happehe (by 
deeign!) to be extremely rich in various kinds of knowledge Including: 

; ^ • ' 

knowledge about programming^ geopetric knowledge, arithmetic knowledge, 

t ' 

general "problem-solving" or "heuristic" knowledge and above all a sense 'of 

♦ ^ 
the power of rel-gtlng to one's own Intellectual ( Inc I ud ing In tu I t i vel 

activities. Our hope Is that the. child is acquiring knowledge In all these 

areas as he goes about learning to drive program-controlled turtj^es over 

the conputer dieplay. 

The research problem underlying this proposal Is how to document the 
chlld'e life la the LOGO experience In such a way as to be able to discuss 
sensibly whether any such thing Is happening* To' formulate thie task a 
little better we first gjve some examples of phenomena we have encountered 
In informal work with children. The research goals will focus on-eelec^t ing 
a number of ^uch phenomenon which seem particularly Informative, frequently 
observed and easy to see. 
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PHENOr€NON (fit, Turtla-LOGO has neither a Threshold nor a CeillngJ^ 
It It uell.knoun that' prograwi Ing a coaputar can ba* a- " turn-on" for many 

.JO • " . 
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Chi Wr^nT^ But, In thfe usual ^BASIC computer envlroowent ,the threshold of^ 
JinoMledge needed to experience the thrill of programming le too high to 
draw in thoee children Kho come ulth a resistance to school learning 
especial lu mathematical learning. Our experience ul th LOGO Indicates that 
this threshold effect Is not at all related to aptitudes or fntelllgence or* 
even to "task\ For LOGO Is designee! so that there Is no effective 
threshold* bg^ which ue eean that anyone can learn In the first minute of 
contact ulth the nachi^ne enough^ to do something Intereeting* and oan 

progress froe there in equally small Increments df learning If he ^o uishes 

V 

to a degree of sophistication ("no ceiling**) uhlch scarcely anyone obtaine 
in a BASIC environment. 



PHENOnENON "2i A nihl4jorld Uhere the Concept of "Attention Span" le 
not AppI Icable . 

Ue hav^ eeen children referred to us by counsel lore as "having an attention 
epan of less than five mlnutef^ work f or ,an hour or fuo without a break at 
LOGO. One should not be surprized ' that some activities do thlei dancing 
clearly does and movies etc. . Uhat ia out of the ordinary I a that thie ie 
a very "mathematical" activity. 

PHENOttEWON «f3i Curing Mathophobla 

There are children who did not learn arithmetic becauee^they hated numbere 
until they had Iheir first, truly Joyful consciously mathematical 
experience. Once they stop hating, the ntpbers they begin to -enjoy them and 
laarn to Manipulate than. 
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PHENOttNON /til Learning Line Intadralt Uithout Noticing It Al.so 

PI f fqrentla'l Equations* • ' - 
' ~ 

4 The first three phenonena wight have eesmed biased to children In 
difficulty,, Thie bne appllee to cf^l Idren of all ages. For a turtle 
drauing a curve Is going forward a little, turning a little and oo on. 
It is eas^ for the program to accMulate a running sum of some quantity as 
it goes along. A little thought ehOMS.that this ts a line Integral and a 
very powerful Idea which more than one child has re-lnvervted. (For a case 
study see "Usee of Technology to Enhance Educaft Ion" , p., 57-G3, especially 
p BB). This phenomenon Illustrates many aepectp of • mathemat Ics In a 

■ computational conteKt. Notice how the -concept of line Integral comee to be 
more elementary and (of course) more general than Mhat is normally regarded 
as the "natural first 'concep^t" of Integral line as tied ^rtlf Iclal ly) to 
the special case of areas under a curve. 

[^B have evidence that this reversal 4)f order avoids ths-j conf us i ons 
.encountered by atmost everyone who follows the traditional sequence. (Even 
' many very mathematically sophisticated students find i t ^harT*^^ to look 
for the area when they first encounter a I Ine' integral . ) Uhether this kind 
of consideration is relevant to what children should do In their 
mathematical ,work is, of cq^rss, open to controversy. But readers "ho 
think that it 1% sV^ouldWte that the TuVtle deflnltlon'^of a circle '("Uses 
of Technology..." p 47) takes as fundamental the fact that It Is a curve 
of constant curvature and one could argue that thl^s "differential" or- 
"local" . doflnHlon rMlly la Men by ■od«rri Bcionee as wore furjdamental 



to 
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than either the Eucfldean or ithe^Cafteslan Miy^of .defining ^tho circle bu 

• ■ ' " . ^ . t , • ' 

. thei property of equal ra^li, ^ ' ' 

■> ^PmwMU ^l ^hmJhr\\i of tlaKInn Cowptew. Hi erarchical Construction • 
/ ' Eucird had thl^^m^ Most people have to eKp«rlonce.' 1 1 virar loueiu.. '^-^ 

^. • ,;But I'U a LOGO, prograeeing context. c^»i1.dren are constantly using. sut>- 



procrthires to bul Irf supehTproceHures. Soar* fall In* love m I th the Idea of 
'^•aKIng sonethlng. very, coaplex by bul idlng'a. IHtle'at a time. Perhaps Jhi tf 



•I • 

MlllYalve thee a taste for one. of the aost ^aj^tant aspecte of'a|l 
Intelltetu^ activity, partltul^y aatheaatlcs. • V 



' PHENOnENON «8i Coeputer Pr<fceduree and Psople P rocedures, (or" the 
\ J Cotiputer tletaphor"). . v 

/It Is easy to arithropoaor'phlze turtles, ^o one May to .make a procedure for 
a turtle Ao do eoiie thing (eg. draM a circle or the cpaplex exaiiple on pp 
^ 57-63 of "Msea of.*.;") I^to do It, yourself, observe your oiin behavior and 
exprAsa thit In "turtle language". ' Sot walk In a circlal. see that thla 
rlbed as go foruard h little and turn a little and keep doing 
the saw jkhlng? Finally see that this Is the good different »» I equatKM 
f ^a clp c;<^ as object Ml,th constaat curvature! 

• ° ■ \ ■ • . * 

Cortvereelw.- ue have taught children to learn a t^u skill' eg. juggling t^*, 
th^niS^of' thiwelves W thlf purposs) as computers and writing aub- 
procaduraa.^ It rMlly seelis to help aost people. A raaearch 'quaatlon 
baara on the iKtant to uhlch" chl Idran mIIL do thla apontinaoualy In hau 
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areas of learning 



(C) A N>ed for tlore 'fiustemtic SttfdU anjl Docuaentatlon of LOGO Learning, 
Under (&) ue*^ gave \ anal I aaiipla of phenoeena Mhich havf* been reported at 

eoMe \yim by ^iieebera of otur laboratory Mt)o ha^ Morketf Mith children. 

• # ' ^ f * - 

Neither the condlttdt^s of uorK nor tha eicpertlae of the uorkera favorad the 

collection of> aysteaat i^t credj^b^ data about suchK^phenoeeney Our? first 

goal In the MorK Me uant to do naxt Is to gather such dc^a-by having smal I 

claree^e taulSht systematical ty- by a tijYc^p I jifedt observant teacher Hhile 

obeerverf coatee/ as euch data as pofsible.- The observers ui 1 1 definitely 

include the foitoMingt " ^ 



Our next goal Is derivative froa this one* The truth is that neither 
nor anuone Knows hoM to collect and. report such data an an "optieal 
faehion*. Ue have already found It viluabU to uss pore than one Msfhod of 



data collectll^b and anaJysis for ^ifHSft^"- I" these eore systeeatic 
studies ue shall continue to do no aryf treat the coeparative problem as a 
r.eeearch gosrt in itself% Although such uorC(Rustt ataost by definition, be 
open-ended ue cite on^ example of the Kinds of issues that uill arlee and 

perhape be cl-arif^ed. - . , * ^ 

) 

(D) Contrasting Tuo Observation list hodo log ies • ' 
Ue include as appendlK I a paper by^^'i^aulV uho is presently a graduate 
student in our laboratory. One of ).auler*s specialties is the analysis of 



very f inergralned protocols t«k#n fro» a 8Ub jact^uorking on a problaw. In 
the .paper he aakes an interpretaj ion of the dynani^a of formation of 
Qbjectfvee^^b^ , In his* theoretical uork hsi contrasts .tMo modes of 

•iiork Mhich he calls '''Planning*' and "Bricolage" (folluing Levi-Strauss) . 
The planning aodel represente , the, subject In teres /Of a finsd "top goal" 
for which .sub-goals are generated, recur si vsly. \^ the bricolage model the 
"objectives" evolve in the course of the upf^ oppartupf^^t ical ly» by 
association, as man! festa^iDns of fatsntv pre-conscioue desiree etc.. It 
is clear that mbst people* adhere to eich of these models pn^some occaeion. 

Some, people value one ^ore than the' other. Some people carry this to an 
extreme of rigidity Mhich impedes effective uork. tie have observed that 
euch rigid! tu often shoMi^itssif in areas of Mork in iWiich the subject ie 
not at ease euch as mathematics and as the rigidity softens at least some 
-mathematical blocks* go aMay. So this %uggeets that it Mould De 
internet ing tojdo such analysis in a mode of tracking the dynamlce between 
"planning." artd "bricolage" as a stud#nt goes through a LOGO learning 
experience. On the other hand the collection of the data might prove 
Impoeeibty difficult in a class situation. , This la a Klijd of questlbnf we 
ehall try to illuminate. Another side of the.Auee^Wh can be raieed by 
asking whether some phenomena. can be detected by a lees intimate form of 
data collection, such as the appended sample of notes taken from Dan Uatt*e 
records of a child, Sam, learning LOGO at f1. 1. T* '(s^o Appendix E.) 

(E) Our Centre I Plan for Next Year _ 
Sp«clf Icil ly, u« Hlth to: op«r«t« four IflXM btttd cItMo at fifth flr»d» 



level. The, clawet wlll -.b^ trtl^lc^t in that they ulll be smallt there 



Hill be onlu four studentt In- each .claei. But In several other respects 
Xhm clasBes will be very eucJh »d^*e realieflc than any ue haw operated In 



the pasi. They Mi M be run fn en actual publ Ic school, and by an 
experienced fifth grade teacher uho aUl by being there haye had exactly, 
one year of training and Experience in the ua* of coiiputers. Our priipflry 
godt le to docuiient uhat taliee place In the creaex what Materials ar^ 
ueedi what transactions take pla^ betneen etudents, teacher and 
.^osiputer.^l what the .^tudente . learn ^th In the narrow sense of acquiring 
the skills and concepts we explicitly teach and in the wi'der sense of how 
this ef fecte ,echooK«ork, proble»-eolVftg, attitudes, etc. The products' 
of the work relevw^t to this goMi wlH b^ coherent document, which %4iM be 
published to give ths educat Ion toeijynl ty the^eost detailed possible 
concrete Image of what can happen in a co»pu^r based learning environment. 



A secondary goaj^ will bs the dlsc^isslon ank-+^s far as possible) the 
appraieai of different eetho(^e ^of*^ data collection, observatiolff . 
measureeente etc.. The seall saapteMlM make it poss>ble to collect a 

y \ 

great deal of H nformat i on about each ch 1 1 d. It will, of course, also 
prevent statl st leal i*y reliable conclusions to be 'drawn; But we are firmly 
convlpced that thie trade-o^f frjt correct research strategy. The 
exper iment ' muet hot be deecribed as an "evaluation of the effects pf 
learning LOfeO* . Rather \\ is a necessary preliminary step towards such an 
eyaluatidhV Ue ehal'l learn, from ft. that certaiji observations and measures 
cen be made and eeem inti^tjvaly isearilngful in the eltuatioh while others 
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. are, too difficult, obviously unrelated, etc,. If the first class has Mny 
ne»bere ue (or soms other research group) ^ill .be in a good- posi tlon to 
plan an evaluation study on a more significant scale. Honever it should 
not be forgotten that certain conclusions of an evaluative nature will be 
Just as valid with 8 subjects as with 138. For -example, if all IG children 
uerta to achieve the level of programing coap»tence ue 'describe in the 
appWnded breakdoun of the teaching plan, ue certainly could^ conclude that 
•ost kids fror the socio-c\ulturo-econoeic background of our school u[ll be 
able to learn (^OGO ui th a 'teacher like Dan Uatt^ "ore subjects fr^oe the 
eae^ Ijackground, taught by^the save teae would^not eake the conclueion 

' ' / 

(F) - Related Uork ^ 
Tuo Hinds of Nork are relevant to the assesseerfii-of the value of thle- 

project » ' ^ 

\ » - • 

^ S ' • . 

(1) Uork related to wakinQ LOGO ior'% •Hidelu availabie The N.S.F. has 
aujarded a grant to Bolt. Berdnak A Neuaan af CaMbrldga rtasa. to facill|ata 
dilsae«i nation of LOGO. In dbdition to thlg systaMatic project «ang flr«e 
ar|d coaputer science centers are engaged In neu or Improved iapleaentations 
LOGO. , " 

<i> Expert mental Uork Sjjitlar to Our Research Plan We ^liive thaijihis le 
the only project uhlch eets out to study LOGO learning susteeaticallu in a 
rkgular ele^entaru echoo^l. Other projeets in the saae spirit #rei the work 



^ * 
t .the University of Edinburgh ulth high school studentsi the work at the 
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Vorktoun Htlghti fl^O.C^E.'S, on el€Mnt«ru school qhlldren with severe 



)tlon«l pro«)lmst work of tht LOGO c#ntsr ^Ji the UnlvtrsHy of QuebsQ m 
flontrMl on Indlvlcluat ehlldron on • clinical basis (i.a. aacli cHild is 
givah^a diffarant axparianca dspandlng on his spacial nssds and intsrasta^t 
and.i*pH<' at ths XEROX raaaarch cantar at Palo Afto iMhlch does not use LOGO 
itaiTif but the f^alatad language SMALLTALK) iihere uorK uith individual 
cMldran !• coQduct*d In a l«berft«ry rtttiar than.a •chool ittting. 



Urn ara In t^uch Hith all thata froupl and aat^a luitaaatlc uaa of -their 
idaaa in tfaslgning our taaching jMtarfal and our observational procedures. 



/ 
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2. PROJECT GOALS. 

* 

A; the project is designed to answer the foltouing questions! 

1. How euch .can 5th grade children, in a regular school setting, learn 
•bout coepu.ttr ^rogra«elng, using a tOGO environment. (See Coeputer 
Programing Ski II s and Concepts In the LOGO course^ Appendix A.) 

2. Uhat concottitant skills that are part of the standard school 

' currlculua (vitheept ice, science, and language) do children learn in^the 
couree of their LOGO uorK? Do theg acquire concepts that uduld noreallg be 
' conei^ered 'advanced' for their age level? * (See Appendix B.) 



Uhat fkon-standard skills (problee-sol v^ng^ thrbugh planning and 
debuggingi use O'f procedural thinking and coeputer Aetaphors^^ ftc.) do 
. children in the course of the LOG() work? . ^ 



4; Ooee the LOGO experience produce ang changee in the child*e 
attitude toward^ learning or toward hiaeelf/hereelf ae a learner, « both In 
general, and in relation to pfrtlculer eubjecte (e.g. Mtheeat Ice)? . 

5. Uhat changee, if any, can be foun^ in the child*e attitude towarcfs 
using coiiputere and towards .the role of conputere ae' part of our 

technological eociety? 



i 
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B. CoiMento on th« utefulneM of arY«u«rlng \tm^ queetlonss 

l'« P^ovidt tp^clf icMnfoTMtlon about tho um .of tKo VOCO computer 
language, h«rdu«r« tyatta and philgaophy of instruction, In a realistrc 
public school tatti'ng* fluch of thi • knoul adga* i • residant ip the 
aKper toncad ' ataf f /Niaabars of tha LCXS) groupt Jha raporting function^of 
thia aKpertafnt uil> bring it intopubliclu accaaaibia fora. ^ 

2. Provida evidance to aducatora in school austsas and universities 
and funding' agan<rraa to Justify tha uaa of LOGO as an alaaarrtary q^hool 
activity — fof/aingM9 bridga to tha tachnolc^ical environaant of the. near 
future. ' ^ , . ' 



3. Xiarify the nesde for futurs uorK in curriculua developaent and 
teacher training to iaplsi^t LOCO successfully in realistic scbooif 
settings during the next few yaara. ^ \^ 

4. Dt^/ify tha Jndirect laarning potential of LOGO in both 
convent ionarl and r^-convenf lonal araai of school curriculum and point the 
wiay to large scale ,vsr i f leaf ion of this potential in future exper iaents. 



1 
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3. RESEARCH PLAN 

A. Design , 

1. U« will Mt up • cottputtr laboratory irv<tt>« Lincoln School, BrookMno, 
rtatt. conaiating of 4 atand alona^oaputara with aaaociatid aquipmnt (aaa 
appancfJK C for daacriptlon of tha laboratory.) 



2. Ua mI 1 1 taach 4 t^n-ueek ctasseOt uith 4, 5th grada aludanta in aach 
cl^aaa. Each claaa will aaat 4-5 hour8/>4tak for a total of 48-58 houra of 
OMpoaura t4aa for aach chl^ld. (Sae appandix 0 for a daacriptlon of the 
courife naterlal and e9chlng aethoda.) 



3. Two Of iha claaaea will ba taught In tha fall, two in tha Spring, with 

tiaa allotted bafora, 'batwaan, and after tha claaaea for planning and 

« 

docuiientation. 

4» The ctaaaea wilt ba taught by an ^ expar i enced claaarooe teacher, trained 
ih LOGO, and qbaervad by fllT graduate atudenta. Detailed anecdotal recorde 
will be kept by the teacher and obaarvar, aa wal I aa chart a doc^entln^ 
each Chi Id* a acquliition of coaputar profgraaaTng akllia and trMltional 

echoot eubject eatter. (See appandU E for deacr Ipt ion/dl^TBa-^^pproach to 

» • 

obaervat lonat Vac'ord keeping.) 

B. Evaluatora aMperlenced in InforMl education,' and cognitive peychology, 
fro* Education Davatopaant Can tar (Newton, Kaaa) will participate in th« 

\ ' 23. . 
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d««ign of actlvlH-l.t for chlH»r«D; to b« uMd .Infor.tl ly Irv the LOGO" 
claatrooa, to ■iseis tho ^ chlldrm't tcqultl tlon' of^ under.tandlngs In 
probloa .olvlng. uae of prt»c«*ur«l thrnking and' co^uter aetaphora. and 
/- mHI Intarpr.^ th« children', reapooaee to theea activities. (See appendix 
F for a«a«plei of euch Wtlvltlae). 

6. Consultant. In the are. of affective behavior ul 1 1 devise and conduct 
-^Intervieus to assess sach child's ettltiide touard's learning, touards 
schooU and toH^rds hiasalf as a laarnar. as uall a. to assi.. each child's 
attitude', toward, coaputer.. The.. Interview, ulll t;e conducted once 
before, once during and once after each wt of cla..e.. 



B. Sawple. 



i; The .Vud.nt populat'ion hHI consist of. approxlaatetg IG fifth grade 
etudent. at the Lincoln E.leaantarg School. BrooKll.ne. Ma.... Lincoln 
School is In a lousr soclo-econoalc area of Brookllne. a suburb, adjacent 
■to Boston.' IThe children mHI represent a reasonably noreal distribution 
of prior acadaalc achisvsaant.. stressing thoss of>avsrage ability. Since 
thj acope of the BKpiriasnt Is snail snd the nueber of subjects 
etatletlcally Insignificant, there hII I be no atT^eapt to select a control 
group for tHie experlaent. j ■ 

2. This sKperlaent 'ulir be a continuation of a cooperative relatldnehlp 
bat^aan the Brookllna Public fleheole, and the LOO Croup. 



/ 



During tht^ 1976-77 icadfftlc year. Dr. Daniel H. Matt, a fifth grade 
teacher at the Lincoln School » has been spending a yea/* of eabbatlcal ledve 
•e a vielting reeearth aeaoclate with the LOGO Group. Dr.' Uatt will be 
the teachw: of the LOGO claeeea In the propoeed eKperlwent. Dr. Robert I. 
Sperl>«r, Superintendent of Schoole,^Dr. Jacqueline P. Gleaent, Aeeietant 
Siip^rlntendent for Currlcul^wi and Inetmictlon, and the Testing. Reeaarch 
•M Evaluation Co««lttee (a group of Brookllne teachers ind adwipletratore 
uhlch nuet approve any educational research p^rforaed In the Brookllne 
^Schoole) ^ave foraally endorsed a LOGO ewper laent rtl thin the Brookllne 
Schoole. The plan has also been approved by Mr. Gerard P. Cote, Principal 
of the Lincoln Schoql. and diecusslons about the detalle of lapleaentatlon 
have begun with teachers at the Lincoln School (see attached lettere). 

3. Coneultante fro« Education Oevelopaent Center, Inc.. a private, non- 
profit organization u(th i4lde eKperlence In the deve I opaeJi t", 
lAplesentation, and evaluation of Science and flath curricula have agreecTto 
participate In the preparation, uee and docuaentatlon of InforMi Mane of 
aeeeeoMrit (eee attached letters) « 

X. Data Analusle And Intery-etatlon t 

Thie plan doee not lend Iteelf to statistical approaches to the analyele of 
data. Rather, ue propoee to write a finer report. In a fora eul table for 
M I daepread publication. ThIe report ul 1 1 Includes 



1. A tunftary of uhat the children learned J n the area of cojuputer 
prooramiing, and traditional echool eubjectt* as taken from the anecdotal 
racorde and the charts kept by the teacher and observer. * 

2. An analyels of the i^esults pf the Inforaal assessaents of the children*e 
developaent In problem eolvlng tdsks and*. In the use of procedural thinking. 

*3. An analyeis of the results of Interviews conducted to' assess the 
aff-ectlve effecte of the experience on the chi Fdrep. 

A brief euaaary, of^each^chl ld*s prograes* taken froa the anecdotal 
recorde. * i.. ' - 



S« Diecuesion ^of neu questions, raised by the sxperlaent, ^and suggestions 
for further r^^earch to provide wore formal validation of the results, and 
for development In the ereas of teacher training and curriculum materials. 



Ue feel that the results of our uork documented In this uay, ulll 
demonetrate ^or the first time the effect I vtfness of the LOGO learning 
envVronment^^l thIrH a public elem'sntary schoot. Other researchers ullPhave 
some specific Information on uhlch to base further eicperlments. School and 
Univereity Educatore ul)l have Information on which to begin to consider 
the practical lmplementan>n of LOGO In a. more realistic way. Success of 
ttie experiment ulll suggest a strong effort In the areae of teacher 
training and currlculilm development, beeed on the experiences described In 



our report* 

» < t * 

4> SCHEDULE OF ACTlVITfESi ' • 

A> Preparaforu Phaeai Sept* - Oct, (6 weks) 

During thii Uariod ua ulM ba IfiitalUng aqulpaan't, ^preparing apac^iflc 

teaching plans, and devising, Mith the participation of consul tanta, charts 

\ 

d anecdotal record keeping sjjsteas, assessaent activities for the 
children to carry out during the classes, and intervieus 'for use in the 
affective areas. Us uill also provide a two day training progrba for the 
teachers at Lincoln School.rH'Hor to ths bsginning of the school year; Ue 
uill coneuM uith the teachers about the sslectlon of students, and In late 
September, conduct any prelialnary IntervleHS or assessaents uith the 8. 
students selected. ^ 

V 

B> First Class Sessloni Oct> « Dec. 1977 (10 ueeks) 
During this period ue uill be holding daily classes uith the<istuden te. 
Asaeasaent actlvltl^ ul 1 1 be built Into the classes at regular Intervale 
and observed or conducted by the consultants. The children uill be 
Intervleued at approxiaataly the m^td^nt of the 18 weeK period, and again 
at the end of the period. Ahecdotal records, and progress charts uMI. ba 
kept for each child. 

t ■ ■ ' 

C. First Aisasswent and Revision! Jan. - Feb. (6 ueeks) 
Ua Mill collect and organize the Inforaatlon froa the anecdotal racorde and 
chart.. Al.o» aaka a prallalntru aMMSMnt of th« af f«ctlv«n«.« of th« 
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ji»9et«ii«nt actlvltiM and intorvltM«« and nako ravlslons if neceaoary. 
Conault ulth the teachefa about the chl ldnen*r^eact iona to the LOGO 
claaaaa. and aalact and Intarvlaw tha cHI Idran for^tha naMt phaaa. 



0. Second Ctaaa Saaaloni Fab, - April 197B (18 waaks) 
During thia phaaa ua ulll rapaat tha act^vltlaa of tKa firat claaa aaaalon. 
Mtth raviaad laaaon plana, and taachlng aatarlala, aaaaaaiiant activities 
and intarvleua. \^ 

E. Analgala of datai Mrlttnd of Final flaporti ftau - Aug, 1^78 (12 neeka) 
Ua uiM careful lu organize the data froi the charta for atl tha children in 
.''both (^oupat Mrita up the auai^lea of each ehild*a uorkt analgzo the 
result e of the aeaaqpeent actlvltlea and Int'arvleHa and Hrite the final 
report. 

5. PERSOrtCL QlMLIFICATIONSt 

* 

A, Profaaaor Sayiiour Popart haa a background of teaching and raaearch^in 
aatbeaatlce and In tha theory of Intelligence. The latter intflreat lad htm 
to apend five years in cloae col laborttl'on ul th Plaget at the <Uni vara i ty of 
.Ganava and to bacone one of the core of partlcipanta in the eyiRpoaia.of 
Piagat*a Centre ct*Eplatanplogle Genet ique. Since 1964 he haa been at 
n.I.T. Khere he le Profeaaor o^ Hathaaatica aa uall aa holding tha Cecil 
and Ida Green Chair In Education. Fnoa 1969 to 1974 he uaa co-d I rector* 
uith ninaky of the Artificial Intelligence Laboratory. He Initialed the 
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IdjAjof LOGO and hat collaborated on IKXX) d«v«4op«ant ulth «anu uorkars at 
n.I«T««» at Bol t,\ Biranek^and Naunan, and at other carrtera of education 



reee^rch. He eaea the^concept of Turtle Geoaetry ae an expreeeJon of the 

uniftcation of three Intelleciual rootet aatheaat I ce, . P I dge t * a 



•piafwologu and co«puter eciencetlSee apipencflM forvltae) 

B, ^Dr, Danlet H, Uat^ , presentJu on eabbatlcal leave froi the Brookllne 
Public Schoole, Brookl Ine^, tlaes. • is spending the 197d-77 acadewlc^year ae 
a yieltJng Reeaarch Aeeoclate with. The LOGO Groups He has been a teacher 
of fourth and^ fifth ^adee at the Lincoln Eleaentar% School Brookllne 
for the prevloue eeven gears. Prior to Joining the Brookllne Facultut ^« 
Uatt was a ataff develope/wl th Eleaentaru Science Studg. part of Education 
Developaant Center, Incr/l an eieaentary school currlculua devel cfpRiant 
praject. eponeored by the National Science Foundation. ^ < * 

Bg covblning expentlsejn Coaputer Science, and Psgchology. and Elewentarg 
aclence and eieaentary school teaching, this teaa>ulll be uniquely able to 
carry out the proposad study. Furtheraore, Or. ^ Uatt will ba uorking ulth 
tHa ^ooHl trill Sehool aystea^ paid by thlsygran^t under a sub-contract (aee 
^ budgat Morkahaat) to the school ^s tea. In thij uay* ha uHl be able to 
* aaTntalTi affective Mason ulth the parents^and Breokllne school 
ada^lstra^sav ^^^^ * ^ 

. . ' ' ■ ■ - 

Ca Other niT' faculty. fiQC consuf\antSt DSRE consul tan ta* 
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^ C'.ORCANIZAJION.ANO nAWACEHCMT PI Tk.^ k consi^g of 

PpafMtbr fap«rt. Or. Matt., faculty MMbtrs of the fllT LOGO GroMp. fllT 
graduatf ^tudentt and consul tanta froa Education DEvelopment Center, and 
fro. th« Divlaon for Studws^ Raaearch In Edu«|t<on of MIT. ui II function 
.under the- aupai;yfalon of Profaaaor P^t. Aa Principal Inveatigator.' He 
Mill have reaponalblKty for overeight of the entire project. Uith Dr. 
Hatt, ha am coordinate the Hork of the out»4da consultante. and urite the 
mteria progreaa reports. Or. Uatt.and Professor Papert ul 1 1 also share 
responsibility for uritl^ the fFnal r«)ort describing the LOGO learnrng 
•Kprt-iance and suMiarizing the findings of the teachers ^d the observers. 

Or.^ Uatt wl4l have rasponalbl I i t^jN^for teaching the LOGO classes, 
■aint^inlng Mason ulth the BrooKline Public Schools, supervising the 
graduate student observers, and. Mi'th the observers, writing the anecdotal 
notee on each class and keeping the "progress charts" on each child. He 
Mill have responsibility fof coordinating ths classrooa uork of. the 
cooaultents. Hewlli also' have respNonsibi I i ty for these portions of t^e 
filial project report uhlch sueearize the Mork of each child, and which 
anaiyze the inforaatlon obtai'ned froa the progress charts. 
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